Objectives: Lipomas are common benign mesenchymal neoplasms that rarely occur in the oral cavity and correspond to less than 4.4% of all benign oral soft tissue tumors. This study describes the clinical, radiological and histological features of cases of oral lipomas seen over a period of 10 years and compared the findings with those reported in the literature. Study Design: All cases of oral lipomas seen between 1999 and 2009 were retrieved from the archives of the Stomatology Division of the Federal University of Ceará, Brazil. Age, gender, tumor location, clinical findings, duration, histological subtypes, and treatment outcome were recorded. In addition, the English-language literature was searched for studies published between 1966 and 2009. Results: Ten patients (6 women and 4 men) were enrolled in this study. The mean age was 53.4 years (range: 21-73 years). The specific sites involved were the oral mucosa (n=5), vestibule (n=3), gingiva (n=1), and retromolar region (n=1). The mean size of the tumors was 1.94 cm (range 1.0 to 3.0 cm). Radiographically, only one case appeared as a radiolucent area on occlusal film. Microscopically, 4 cases were classified as simple lipoma, 4 as fibrolipoma, 1 as myxoid lipoma, and 1 as angiolipoma. The duration of the tumors ranged from 2 to 84 months, with a mean duration of 30.4 months. All cases were treated by simple surgical excision and there was no recurrence after a mean post-treatment period of 34.5 months. The findings were compared with 450 cases of oral lipomas reported in the literature. Conclusions: Lipomas continue to be an uncommon neoplasm of the oral cavity. Radiography is a valuable tool due to the possible occurrence of bone involvement. Surgical excision is the treatment of choice and recurrence is not expected.
Introduction
Lipomas are the most common benign mesenchymal tumors in humans. The etiology of lipomas is uncertain and the tumors mainly affect the region of the trunk, shoulders, neck and axilla (1) . Involvement of the oral cavity is rare, with lipomas corresponding to less than 4.4% of all benign oral soft tissue tumors (2) . Lipomas are usually soft, well circumscribed, mobile, slow growing, and asymptomatic. The oral mucosa and tongue are the sites predominantly affected in adults (3) . Histologically, lipomas can be classified into the following microscopic subtypes: simple lipomas, fibrolipomas, spindle cell lipomas, intramuscular or infiltrating lipomas, salivary gland lipomas, myxoid lipomas, and atypical lipomas (1, 2, 4) . Among these variants, myxoid lipomas and angiolipomas are rarely found in the oral cavity (5) . Most data regarding intraoral lipomas come from western countries and, despite the large number of publications, only a few Brazilian case series of lipomas of the oral cavity are available (6) (7) (8) . Epidemiological data regarding oral lipomas in Latin American countries are important since the combination of clinical, radiographical and histological characteristics of these tumors permits a better understanding of their biological behavior, diagnosis and management. Thus, the objective of the present study was to describe the clinical, radiographical and histological features of a Brazilian series of oral lipoma cases comprising a period of 10 years and to compare the results with those reported in the literature.
Materials and Methods
The clinical, radiographical and histopathological data of patients seen at the Division of Stomatology, School of Dentistry, Federal University of Ceará, Brazil, between March 1999 and May 2009 were reviewed. Analysis of 1852 consecutive biopsy specimens yielded 10 cases diagnosed as lipoma. These cases were analyzed retrospectively. The data collected from the database of the Division of Stomatology included patient age and gender, tumor location and size, duration of symptoms, clinical and radiographical features, management, duration of follow-up, and treatment outcome. Microscopic hematoxylin-stained slides of all samples were reviewed by a second pathologist for confirmation of the diagnosis and histological features were evaluated according to the World Health Organization classification of soft tissue tumors (1, 2, 4) . In addition, the English-language literature (Pubmed) was searched for studies published between 1966 and 2009. Case reports and small case series were excluded from the analysis.
Results

Sex and age
Intraoral lipomas were identified in 10 (0.5%) of the 1852 lesions retrieved from the archives of the Stomatology Division comprising a period of 10 years. The study group consisted of 4 men and 6 women (ratio 1:1.5), with a mean age of 53.4 years (range: 21-73 years).
Clinical data
All patients presented a painless swelling. In 4 cases, the tumors were described as circumscribed, firm to rubbery and yellow in color. Five of the 10 lipomas were located in the oral mucosa, 3 in the vestibule, 1 in the gingiva, and 1 in the retromolar region. The mean tumor size was 1.9 cm (range: 1.0-3.0 cm), with the largest tumor found in the vestibule measuring 3.0 cm. The duration of the lipomas ranged from 2 to 84 months, mean of 30.4 months. Radiographically, only one case appeared as a radiolucent area on occlusal film (Fig. 1) .
Histological classification
All tumors were excised, fixed in 10% buffered formalin and routinely processed for histology (hematoxylin and eosin staining). Microscopic analysis revealed the following histological subtypes ( Fig. 2 ): conventional lipomas (n=4), fibrolipomas (n=4), myxoid lipoma (n=1), and angiolipoma (n=1). A fibrous capsule was observed in most cases. Simple lipomas were characterized by the presence of mature adipose cells arranged in lobules separated by septae and small numbers of blood vessels. Fibrolipomas were diagnosed based on the presence of mature adipose tissue interspersed in broad bands or fascicles of dense connective tissue. Myxoid lipoma was identified based on the presence of mature adipose cells exhibiting a myxomatous component. Angiolipoma was characterized by the presence of mature adipocytes and branching capillary-sized vessels.
Treatment and follow-up
The tumors were excised under local anesthesia according to conventional surgical procedures (Fig. 3) . No recurrence was observed after a mean follow-up period of 34.5 months (range: 6 to 86 months). The clinical features, duration of symptoms, histological subtype, and treatment outcome of the 10 cases of oral lipomas are summarized in (Table 1) .
Literature review
A literature search comprising the period between 1966 and 2009 first identified 480 cases of oral and maxillofacial lipomas. However, 30 tumors were excluded due to their location in the parotid gland. Thus, 450 intraoral lipoma cases were retrieved and analyzed. The study period ranged from 4 to 38 years and 52.5% of the cases occurred in males, with a male to female ratio of 1.1:1. The peak incidence of the tumors was observed in the sixth decade of life. Tumor size ranged from 0.2 to 10 cm (mean 1.66 cm). Most tumors were located in the oral mucosa (37.56%) The histological patterns according to the subtypes defined in the present study were, in order of decreasing frequency, simple lipoma (50%), fibrolipoma (22%), myxoid lipoma (1.78%), and angiolipoma (0.67%). The comparison of these data with the present findings is shown in (Table 2 ).
Discussion
Lipomas of the oral cavity are relatively rare adipose mesenchymal neoplasms (2). Fregnani et al. (9) Table 1 . Clinical-radiographic aspects, histologic subtypes and follow-up of 10 cases of OL.
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Lipomas commonly present as a soft, mobile, lobulated mass of yellow color (14) . However, in the present series some tumors appeared as a submucosal swelling covered with normal colored mucosa. According to the literature, in some cases the lining mucosa is thick and the underlying adipose tissue is unnoticeable because of the lack of yellow color (11) . These tumors are usually observed in adult patients between the age of 40 and 60 years (2), and generally do not show a gender preference (15). Although we had been obtained a few cases during the study period, a slight preference for females was observed (Table 2) . With respect to age, the peak incidence observed in this study agrees with reports in the literature ( Table 2 ).
The most common site of oral lipomas is the oral mucosa (9), a region rich in fatty tissue, followed by the tongue, lips, floor of the mouth, palate and gingival (2, 11) . This pattern corresponds to the quantity of fat deposits in the oral cavity (13) . Our study agrees with Dattilo et al. (16) who reported the gingiva to be a rare site of intraoral lipomas. The clinical course of oral lipomas is generally asymptomatic until they reach a large size. In the present series, one patient reported the presence of an oral lesion for 84 months, whereas the duration of symptoms was 2 and 6 months in two other cases. According to Del Castillo-Pardo de Vera et al. (15) , large tumors cause masticatory or swallowing difficulties and dentofacial deformities such as anterior open bite. Dattilo et al. (16) described the case of a giant lipoma arising in the tongue that measured 10.0 x 9.0 x 6.0 cm, weighed 200 g, and caused severe functional impairment. No functional or esthetic abnormalities were reported in the present study, probably because of the small size of the tumors (mean of 1.9 cm). Lipomas consist of mature fat cells arranged into lobules that are separated by septa of fibrous connective tissue (12) . Although morphologically indistinguishable from normal fat, lipomas differ from normal body fat by the fact that their lipid is not available for metabolism and that they are usually surrounded by a thin fibrous capsule (11) . In view of their similar clinical features, other tumors such as thyroglossal duct cysts, ectopic thyrohyoid tissue, pleomorphic adenoma, mucoepidermoid carcinoma, and oral dermoid and lymphoepithelial cysts should be included in the differential diagnosis (6, 11) . In addition, the occurrence of multiple lipomas is associated with Cowden's syndrome (6) . In the present study, all cases were oral solitary tumors.
In the study of Furlong et al. (2) who investigated 125 lipomas in the oral and maxillofacial region, the most frequent histological subtype in the oral cavity was simple lipoma, followed by fibrolipoma. However, some authors reported a similar incidence of lipomas and fibrolipomas (9), as observed in this study. Fibrolipoma has been reported to be more frequent in the cheek mucosa and shows a slight predominance among females. In the present study, fibrolipomas were observed in the gingiva and cheek mucosa, and were more frequent among female patients. Histologically, fibrolipomas consist of fat cells interspersed in broad bands of dense connective tissue (12) . Angiolipoma is a rare histological subtype of lipoma and corresponded to 0.7% of all oral lipoma cases reviewed in this study ( Table 2 ). Angiolipomas usually affect male adolescents and subjects in their early twenties. Infiltrating angiolipomas are typically diagnosed in older patients (17) . In the present series, a 65-yearold woman exhibited areas of blood vessel formation amidst mature adipose tissue in the absence of fibrin thrombi, findings that led to the histological diagnosis of noninfiltrating angiolipoma. However, in the case of histological observation of abundant vascularity, careful examination should be performed to exclude angiosarcoma and Kaposi's sarcoma (17) . Myxoid lipomas of the oral cavity are rare (1) . As shown in (Table 2) , there were 8 cases among 450 oral lipomas reported in the English literature. Microscopically, these lipomas were well-circumscribed and contained adipocytes of variable size and myxoid areas (3). One case showing typical histological features of myxoid lipoma was described in the present study. Although rare, malignant transformation of oral lipomas to liposarcomas has been reported (18) . Malignant tumors are characterized by areas of lipoblastic proliferation, myxoid differentiation, cellular pleomorphism, increased vascularity, and mitosis (12) . Intramuscular location of lipomas has been reported to be a risk factor for malignancy (18) . No intramuscular lipomas were observed in the present study. A useful marker for the differential diagnosis between benign and malignant adipose tissue tumors is the immunohistochemical detection of aP2, a protein expressed by lipoblasts (19) . Lipomas may show alterations on conventional radiographs such as those observed in case 3. Similar features detected on occlusal radiographs were only reported by Seldin et al. (20) . In this respect, computed tomography, ultrasonography and MRI are valuable tools in most cases (3, 12, 19) .
Patients often request the removal of their lipomas because of concerns regarding growth, cosmetic aspects or symptoms resulting from the compression of local structures (6) . No esthetic, functional or neurological abnormalities were observed in the present study. The most common symptom described was a slow-growing painless swelling. Surgical resection is the treatment of choice for this tumor (3). However, advantages of suction-assisted lipectomy for medium sized (4 to 10 cm) or large lipomas (> 10 cm) have been reported (18) . In the present cases, the treatment of choice was complete resection of the tumors because of their small size. The prognosis of oral lipomas is excellent and recurrence is a rare event. No recurrence was observed in the present series over the 34.5 months of follow-up. In summary, lipomas are common tumors in humans, but are rare in the oral cavity. The features of oral lipomas observed in the Brazilian population are similar to those reported in the English-language literature. Careful radiographical examination is important in some cases to determine bone involvement. Although simple lipomas continue to be the main histological subtype, this study emphasizes the existence of rare variants such as myxoid lipoma and angiolipoma. In addition, conventional surgery continues to be the standard treatment in these cases.
